New Zealand straddles the boundary between the Australian and Pacific crustal plates. As a result of the complex tectonic setting there is a wide variety teceonic features, and variety in styles of deformation within New Zealand. The country can be divided into regions of similar tectonic style and rate, and this approach proves useful in identifying the principal components of the tectonic framework and in broadly assessing earthquake hazard.
I. Introduction
Earthquakes are an integral part of the natural environment in New Zealand, resulting from New Zealand's location at the collision zone between the Australian and Pacific plates-two of the great crustal plates of the earth. With an understanding of the rate of occurrence and size of past earthquakes, the hazard from future earthquakes can be assessed (e. g. Smith and Berryman, 1986) , and effective measures to mitigate the effects on the community of earthquake-related hazards can be introduced, Many earthquake mitigation measures are already in place in New Zealand, most notabl y the comprehenisive building code that requires a high level of earthquake resistant design.
Earthquakes must have been felt in New
Zealand since its earliest colonisation by Maori, but only since about 1840 have records been adequate to make reliable estimates of the location and magnitude of these earthquakes ( Fig.   1 ). This record is incomplete because only the larger earthquakes are likely to have been reported before ca. 1930 (Eiby, 1968 (Eiby, , 1970 (Cole, 1990 ; Stern, 1987 ; Wright, 1992 (Grindley and Hull, 1986) ; and 1987 (Beanland et al., 1990 (Henderson, 1937 ; Berryman, 1980) . Despite the present high level of seismicity in the province, paleoseismic studies suggest a very long recurrence interval for the White Creek and other similar faults in the region.
IV.
Rates of Movement
The relative importance of individual tectonic structures within the overall framework of New Zealand can be appreciated from a com- Fig. 3 a Slip rates on individual structures within generalised regions b Epicentres of shallow earthquakes of magnitude 6.5 and greater from 1840-1994 c Geodetic shear strain rates over the past ca. 100 years (from Hatherton, 1984) parison of their rates of movement (Fig. 3) .
Rates of movement along the Alpine fault, in the southwest of the Axial Tectonic Province, of 30-40 m/ka (Berryman et al., 1993) are in close agreement with the rate predicted from plate motion models (DeMets et al., 1988) . To the northeast in the Axial Tectonic Province, rates on individual faults and folds are in the range 2-8 m/ka. The sum of the displacements across this broader zone is comparable to the Alpine fault rate.
Rates of movement on individual structures outside the Axial Tectonic Province reach about 3 m/ka in the Taupo Volcanic Zone, and are generally less than 1 m/ka elsewhere. In the northern part of the North Island no late Quaternary active faults are known, and here, and in parts of the Canterbury-Chathams Platform Province and the Canterbury-OtagoSouthland Ranges and Basins Province rates may be less than 0.1 m/ka.
The emphasis of information presented here is from Quaternary active faults and folds. It is interesting to compare how the deformation is manifest over different time periods, and in Fig. 3 comparison of slip rate on faults is made with geodetically derived strain rates for the past century, and with the distribution of major earthquakes in the past 150 years. There is, in general, good correspondence between t:he different measures of deformation, with the exception of the area over the central part of the Alpine fault. Along this section of the fault here is high geodetic strain, and rapid rates of fault movement averaged over many thousands of years. However the area is seismically very quiet, and is regarded as a region with a high probability of a future major earthque ke.
V. Discussion
The diverse tectonic setting of New Zealand has resulted in the development of the generalised tectonic provinces (Berryman and Beanland, 1988) and outlined above, and these provinces show a wide variation in the average slip rate from about 0.1 mm/yr on some reverse faults in Central Otago and Canterbury to perhaps 35 mm/yr on the Alpine fault. Because single event displacements on active faults are commonly in the range of 1 to 5 metres, the average recurrence time of surface faulting is proportional to average slip rates and varies from a few hundred to several thousand, and perhaps tens of thousands of years. And in a general way the future earthquake hazard is also proportional to fault slip rates and surface rupture recurrence intervals.
However, there is increasing evidence that surface fault rupture on individual faults often do not have uniform recurrence intervals, and that estimation of future hazard must also account for variability in the recurrence behaviour.
Several sites within the Hikurangi subduction margin provide the best-dated earthquake recurrence sequences for the last 7,000 years in New Zealand, and show irregular, time-predictable behaviour (Berryman et al., 1989 ; Ota et al., 1991) in the manner described by Shimazaki and Nakata (1980) . Uplift events are spaced at intervals of 300 to 1,500 years with the repeat times proportional to the amount of uplift. The paleoearthquakes identified in the Hikurangi subduction margin are interpreted to occur on reverse faults breaking through the brit- 
